Objective-To investigate the use of a simple intrasound device in the detection of malleolar fractures in the accident and emergency (A&E) department. Methods-Patients aged 16 to 70 years with ankle injuries presenting within 24 hours were considered for inclusion in the study. Those patients with bony tenderness, inability to weight bear, and swelling were examined with a simple intrasound device before x ray examination. A positive result of discomfort, pain, withdrawal response, or combinations of these was noted.
There is general agreement that doctors in accident and emergency (A&E) departments request too many x ray examinations of injured ankles to exclude fractures. The publication of evidence based clinical guidelines to limit inappropriate radiographs has had limited success. 2 Furthermore, even with appropriate use of these guidelines many patients without bony injury will have unnecessary x rays. 3 A paper published in 1993 in the J7ournal of Hand Surgery suggests a possible approach to further reducing the use of unnecessary x rays. 4 Finkenberg et al reported that an inexpensive intrasound device could detect occult fractures of the scaphoid more effectively than x ray.
Intrasound-vibration in the range from 20 Hz to 20 000 Hz-has been used for many years for the relief of pain associated with soft tissue injuries. Intrasound conducts easily through most tissues and bone, and sound waves resonating around a fracture may cause pain. Finkenberg's paper reported that the use of intrasound resulted in 100% sensitivity and 95% specificity in the detection of scaphoid fractures. They concluded that this method was easy to use, reliable, safe, and acceptable to patients. This study aims to assess whether Figure 1 The intrasound device is applied to both malleoli in turn.
there is a role for the intrasound device in the detection of malleolar fractures of the ankle ( fig  1) .
The objective of this study was to calculate the sensitivity and specificity of an intrasound device in the detection of clinically significant malleolar fractures in patients with ankle injuries presenting to the A&E department.
Methods
Ethics committee approval was sought before starting the study. A written protocol was agreed by all the authors. All members of participating staff were trained in the use of the intrasound device and assessment of patient response.
It was calculated that an ideal sample size would include 180 subjects.
It was decided that data collection would last 12 months. All patients aged between 16 and 70 years attending the A&E department at Northampton General Hospital during the study period with a closed injury to their ankle which had occurred within 24 hours were eligible for inclusion in the study. Patients were excluded from the study if they were known to be suffering from diabetes, peripheral vascular disease, neurological disability, or to have had a previous ankle fracture. All patients whom the attending doctor decided required radiographic examination were then entered into the study. The criterion for radiographic examination of the ankle was the presence of bony tenderness of the malleoli, with or without inability to weight bear. Differentiation was not made between tenderness at the tip of the lateral malleolus and at the anterolateral part of the lateral malleolus. Patients gave their consent for inclusion in the study.
Intrasound use and diagnosis in ankle fractures Both ankles were exposed and examined in turn. The device was run down both the medial and the lateral malleoli as agreed in the protocol. Patients were asked to indicate whether the sensation was uncomfortable, painful, or had no effect. The 2 show that the maximum specificity in diagnosing patients without an underlying fracture was 95%.
Discussion
Ankle injury is one of the most common complaints of patients seen in A&E departments. The prevalence of radiographic malleolar fractures in this group of patients is relatively low (less than 15%).5-7 The aim of this study was to determine whether the use of intrasound could be used to decrease the number of x ray requests by identifying those patients without definite malleolar fractures. All patients with bony tenderness in the foot, for example the base of the fifth metatarsal, underwent x ray examination of the foot as well as of the ankle, but the results were not included in this study.
Twenty patients (14%) with radiographically diagnosed malleolar fractures were identified. Seventeen of these (85%) reported discomfort or pain at the fracture site during application of the intrasound device. Sixty four patients who did not have radiographic evidence of a malleolar fracture reported discomfort or pain. Three patients were reported as having fractures who had a "no effect" response. One of these patients had a hairline fracture of the lateral malleolus which was missed by the attending doctor and was recalled after the x rays were reported; the other two patients had avulsion fractures of the tip of the lateral malleolus. The detection of the avulsion fractures did not change the management of these patients. The patients were not able to localise the exact origin of the pain or discomfort produced and therefore it was not possible to differentiate an avulsion fracture from a more proximal fracture.
This study shows that the sensitivity and specificity of the intrasound device in the detection of radiographic fractures are too low for the device to be used alone in clinical practice to exclude or diagnose a malleolar fracture. However, if only patients with a positive response that is, withdrawal, pain, or discomfort-had been x rayed the total number of x rays would have been reduced by 67, a reduction of 44% of the total number of x rays undertaken. Only one clinically significant fracture was missed and this was not detected by the attending doctor at the first visit and did not alter the initial management of the patient.
These results compare favourably with the study by Stiell et al, who noted a 28% reduction in the number of x rays taken after the introduction of the Ottawa ankle rules for identifying patients for x ray examination.8 The Ottawa rules identify patients with specific malleolar tenderness or inability to bear weight, and studies have shown that the use of these rules does not result in any clinically significant fractures being missed. Our study included all patients with any malleolar tenderness and did not differentiate between tenderness at the tip of the lateral malleolus, the anterolateral malleolus, or the posterior malleolus, as did the Ottawa study.
CONCLUSION
The sensitivity and specificity of the intrasound device are too low for the detection of clinically significant malleolar fractures alone. However, the use of an inexpensive intrasound device may be of value in decreasing the overall number of x rays taken by staff in A&E to exclude ankle fractures, by identifying those patients with a negative response. Further larger studies are required to confirm these findings.
We propose that use of the intrasound device with the introduction of the algorithm shown in fig 2 would significantly 
